A cladistic study was carried out on known species of the characteristically Antarctic genus Oswaldella, adopting as outgroups some other genera included in the family Kirchen-paueriidae. The analysis resulted in a cladogram with low CI
Introduction
The genus Oswaldella Stechow, 1919a Vervoort, 1998) , and its striking distribution suggests a possible monophyletic origin.
The genus has been investigated in several recent works (Stepan'yants, 1979; El Beshbeeshy, 1991; Phylogenetic studies on hydrozoan taxa have been few in number. In general, the systematics of the group is still based mainly on essentialistic principles. Examples of parsimony studies applied to hydrozoans are publications by Cairns (1984) on Stylasteridae, Marinopoulos (1992) using muddled methods on Eudendriidae (see Marques, 1996 , for a reply and further comments), and Marques (1993 Marques ( , 1996 , on Eudendriidae. Other phylogenetic studies include those of Bouillon, Boero & Gravier-Bonnet (1986) , Petersen (1990) , and Cunningham & Buss (1993) .
The family Kirchenpaueriidae and more broadly the taxa Plumulariida and Leptomedusae have been the subject of only one phylogenetic study (Boero, Bouillon & Piraino, 1996) . This is remarkable because these groups, when compared with anthomedusans, have a larger number of potential characters available for phylogenetic analyses. This paucity of phylogenetic studies may be due to a lack of general typological revisions of leptomedusan groups, the traditionalism of systematists of this group (cf. Marques, 1996) , misconceptions concerning polymorphisms, and incomplete knowledge about life cycles in the group (cf. Migotto, 1998 , and to discuss the applicability of some characters and further implications of the phylogenetic hypothesis in the evolution of the genus.
Cladistic methods
The phylogenetic analysis was performed following the major principles proposed by Hennig (1966), and general methods described by Forey et al.
(1992), Marques (1996) , Ferrarezzi & Marques (1997) (Ramos, 1997) emulating Hennig86 (Farris, 1988) , employing the heuristic algorithms "mh*;bb*". The strict (Sokal & Rohlf, 1981) and semi-strict (Bremer, 1990 ) consensus trees were derived for the most parsimonious trees. The matrix was built using as many "out-groups" as possible (see the exposition about taxa adopted as out-groups below), to assure a more efficient optimization of the characters (Nixon & Carpenter, 1993) . Firstly, an unrooted network was considered, and this was a posteriori rooted using ontogenetic or «out-group» principles (Nixon & Carpenter, 1993; De Pinna, 1994) . Whenever necessary in the discussion, we adopted the group+ artifact, i.e., the whole clade is indicated by the addition of a "+" mark to its most basal group (Amorim, 1982) .
Although autapomorphic characters of the outgroup taxa are not informative for sorting relationships among the species of the in-group, we decided to include these characters as well (num-bers 19, 20, 22) . The systematics of the family Kirchenpaueriidae is confusing, and we considered that any information about the monophyly of genera and species groups would be important to guide future studies.
Choice of out-groups
The major question whether to choose one or several taxa that could be used as out-groups for this analysis was related to polymorphisms among the species included in the family Kirchenpaueriidae, and to the lack of a general recent revision for this family. Bouillon's (1985) synopsis, which recognized five genera in the family, constitutes a unique compendium for classification of the group. Halicornopsis is characterized by the denticulated rim of the hydrothecal aperture (Bouillon, 1985) , a feature also shared with some genera of the family Aglaopheniidae. Because of this we decided not to consider this genus within the potential outgroups for Oswaldella due to its uncertain posi- These facts led us to consider Ophinella a useless out-group for the analysis.
The genus Pycnotheca Stechow, 1919b , is characterized by the presence of an abcauline intrathecal septum (Bouillon, 1985) . The genus includes two species: P. mirabilis (Allman, 1883) , which is herein adopted as an out-group of Oswaldella, and P. producta (Bale, 1882 ; not included as outgroup Bouillon, 1993; Vervoort, 1993; Medel & Vervoort, 1995; Migotto, 1996; Calder, 1997) . We concur based on a study of the type species of both genera. It is possible to note distinct differences between them: in Ventromma, the mesial superior nematophore in the hydrothecate hydrocladial internodes is provided with a nematotheca, whereas in Kirchenpaueria that neinatophore is naked. Moreover, the cauline nematophores are also provided with a nematotheca in Ventromma, whereas they are naked in Kirchenpaueria.
In conclusion, the genus Kirchenpaueria is considered a useful out-group of Oswaldella, and constitutes a unique operational taxonomic unit clearly separated from Ventromma, another useful out-group. (Naumov, 1960) , is distinctively characterized by the absence of a mesial inferior nematophore in the hydrothecate hydrocladial internodes. As an additional taxon for the family Kirchenpaueriidae, in which relationships among the taxa are unknown, this genus is adopted here as an out-group of Oswaldella.
Results and discussion

Characters adopted
The characters used in this study are presented below. Unless otherwise noted, information on the following taxa was obtained as follows: Oswaldella spp. ; Pycnotheca mirabilis (Millard, 1975) ; Kirchenpaueria spp. (Medel & Vervoort, 1995 Bouillon (1985) . Character 4: Angle between cauline apophysis and stem (0 = 45°, I = > 70°). This character is a continuous one, but even so it is adopted because there is a clear gap between the two groups. Character state 0 is always constant around 45°, but state I may vary between 70°and 90°. Nevertheless, the variation observed in state 1 is considered to be a primary homology (sensu De Pinna, 1991 (Jaderholm, 1904) ]. Nevertheless, the inconspicuous nematotheca was not considered a subdivision of the state due to the difficulty in the definition and delimitation of these putative states. This, and the existence of contiguous successive branching, induced us to treat the character as additive.
Character 9: Height of hydrotheca (0 = low, 1 = high). We have considered as low hydrothecae those in which height is equivalent to the diameter of the hydrothecal aperture; in those considered high, the hydrotheca is deeper than wide.
Character 10: Hydrothecal aperture (0 = even; 1 = adcaudally directed, 2 = laterally depressed, 3 = frontally depressed, 4 = abcaudally directed with asymmetrical hydrotheca, 5 = abcaudally directed with symmetrical hydrotheca). This character is composed of several states without relation of order.
Hence, it is considered nonadditive in the analysis. We changed some aspects in the interpreta- Vervoort, 1998 is also abcaudally directed as in O. herwigi.
Character 11: Node between apophysis and hydrocladia (0 = present, 1 = absent)
Character 12: Position of the hydrotheca on the internode (0 = basal, 1 = in the middle, 2 = distal).
To avoid problems in understanding information given by , we consider only the three states described above. Therefore, the conditions "distal half' and "distal third" of these authors are grouped as «distal» in this analysis.
The character is considered additive in the analysis.
Character 13: Branch end (0 = truncated end, 1 = pointed end). The only species having hydrocladia terminated in an internode with pointed end are Oswaldella shetlandica Stepan'yants, 1979, and O. curiosa. This internode is the terminal addition of the ontogenetic sequence; therefore it is justifiable to consider the pointed end as the apomorphic state of the truncated end, restricting the places for possible root of the unrooted MPT.
Character 14: Angle formed by the longitudinal axis of the hydrocladial internode and the side of the infrathecal elevation from where the mesial inferior nematophore emerges (0 = < 90°; 1 = 90°). & Cranston, 1991) to test the possibility that the matrix could produce the same results "randomly".
We removed the autapomorphic characters and the resulting similar taxa were merged into single operational taxonomic units to avoid bias in the test. The result rejected the null-hypothesis, i.e., that the matrix could be generated randomly (P value = 0.02).
The strict consensus of the MPUTs (L = 81; Cl = 0.37; RI = 0.50) was rooted between the "outgroup" and "in-group" taxa, in accordance with the procedure of Nixon & Carpenter (1993) . Nevertheless, we prefer to represent the out-group taxa The two characters based on ontogenetical evidence (characters 7 and 13) did not determine precisely a root point, but they allowed some points among the out-group terminals (and several among the in-group taxa) for the location of the root (De Pinna, 1994) . This procedure then allowed a character polarity for our working hypothesis for the group (Fig. 2) .
The topology of Fig. 2 (Felsenstein, 1985) showed that all the supraspecific clades have low bootstrap proportion values (BP < 40). This suggests high level of instability for the present hypothesis, which thus must be tested with the addition of further taxonomic data in the future. We attribute this instability to two factors: 1) the morphological plasticity that seems inherent in hydrozoan taxa, and which is still not satisfactorily understood, and 2) restricted and scattered samples from the Antarctic Region, generally confined to only a few areas (e.g. Antarctic Peninsula), which possibly results in an underestimation of the number of species in the region, and, consequently, may have implications for underestimating morphological knowledge and links amongst the species. These aspects must be remembered as guidelines for future hydrozoan taxonomic and systematic research for Antarctic hydroids. In addition, an increase of cladistic studies for marine groups with representatives in the Antarctic region will permit a better understanding of the evolution of its biota.
